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(57) ABSTRACT

The present invention discloses a liquid crystal display
device, the liquid crystal display device comprises a liquid
crystal panel, a side board, a plastic housing, a front frame
and a least one fastening unit. The plastic housing or the
front frame is formed with a fastening hole, and a fastening
block is provided and embedded into the fastening hole and
fixed on the side board. Thus, the plastic housing or the front
frame can be tightly installed on the side board. The assem-
bly convenience can be increased, and the engagement
relationship between components of the module also can be
strengthened, so as to increase the structural strength of the
module.

12 Claims, 7 Drawing Sheets
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1
LIQUID CRYSTAL DISPLAY DEVICE

FIELD OF THE INVENTION

The present invention relates to a liquid crystal display
device, and more particularly to a liquid crystal display
device simplifying the component assembly of the module.

BACKGROUND OF THE INVENTION

Traditional thin film transistor liquid crystal display (TFT-
LCD) comprises a backlight module, a liquid crystal display
(LCD) panel, a plastic housing and a front frame, the
backlight module comprises a metal back, a light guide plate
(LGP), an optical film assembly and a light source, the LGP
is installed in the metal back plate, the light source is
installed on the metal back plate and beside the LGP, the
optical film assembly is superposed on the LGP, the plastic
housing is disposed on and surrounds the metal back plate,
the LCD panel is installed on the plastic housing, the front
frame is installed on the plastic housing to hold and position
the LCD panel with the plastic housing for protecting it.

Referring to FIG. 1, a conventional liquid crystal display
device is which disclosed, wherein the liquid crystal display
device comprises a front frame 11, a plastic housing 12, a
back plate 13, and a hook 14 extended outward from the
back plate 13, the back plate 13 is engaged with the front
frame 11 (plastic housing 12) by the hook 14 for surrounding
the liquid crystal panel 15, so as to achieve the effect of
protecting the LCD panel.

However, the engagement of the hook 14 causes the
following technical issues: the front frame 11, the plastic
housing 12 and the back plate 13 are engaged with each
other by the hook 14, and the engagement relationship
therebetween is not tight and easier to loose, resulting in
reducing the strength of the module structure of the whole
liquid crystal display device. Moreover, the structural
strength of side plates of the back plate 13 is reduced after
stamping the back plate 13 to form the hook 14. Further-
more, the hook 14 of the back plate 13 could be aligned with
the front frame 11 and the plastic housing 12 to engage with
each other, resulting in relatively increasing the process and
operation time of assembling the liquid crystal display
device.

Therefore, it is necessary to provide a liquid crystal
display device, in order to solve the problems of the prior art.

SUMMARY OF THE INVENTION

In view of this, the present invention provides a liquid
crystal display device, which is used to solve the problem of
the traditional liquid crystal display device that has insuffi-
cient tight engagement relationship between the module
components to reduce the structural strength thereof.

A primary object of the present invention is to provide a
liquid crystal display device, wherein a front frame or a
plastic housing only needs to form a fastening hole, and a
fastening unit is provided to embed in the fastening hole of
the front frame or the plastic housing and fix on a side board,
such that the module assembly operation of the liquid crystal
display device can be completed, so as to simplify the
module structure and the manufacture process of the liquid
crystal display device and to increase the structural strength
of the module.

To achieve the above object, one embodiment of the
present invention provides a liquid crystal display device
which comprises: a liquid crystal panel; a side board sur-
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2

rounding the liquid crystal panel; a plastic housing compris-
ing a body portion and an extension portion extended inward
from the body portion, wherein the body portion is formed
with at least one fastening hole, the extension portion is
formed with a positioned groove, and the side board is
extended into the positioned groove and abuts against the
body portion; a front frame installed outside the side board
and below the body portion of the plastic housing; at least
one fastening unit embedded in the fastening hole of the
plastic housing and fixed on the side board, so as to fix the
plastic housing on the side board, wherein the fastening unit
comprises a fastening block and a engagement piece
extended from the fastening block, and the side board is
formed with an engagement hole in which the engagement
piece is engaged; and a back plate integrated with the side
board.

Furthermore, another embodiment of the present inven-
tion provides a liquid crystal display device which com-
prises: a liquid crystal panel; a side board surrounding the
liquid crystal panel; a plastic housing comprising a body
portion and an extension portion extended inward from the
body portion, wherein the body portion is formed with at
least one fastening hole, the extension portion is formed with
a positioned groove, and the side board is extended into the
positioned groove and abuts against the body portion; a front
frame installed outside the side board and below the body
portion of the plastic housing; and at least one fastening unit
embedded in the fastening hole of the plastic housing and
fixed on the side board, so as to fix the plastic housing on the
side board.

Moreover, further another embodiment of the present
invention provides a liquid crystal display device which
comprises: a liquid crystal panel; a side board surrounding
the liquid crystal panel ; a plastic housing formed with a
positioned groove, the side board extended into the posi-
tioned groove; a front frame installed outside the side board
and the plastic housing, wherein the front frame is formed
with at least one fastening hole; and at least one fastening
unit embedded in the fastening hole of the front frame and
fixed on the side board, so as to fix the front frame on the
side board.

In one embodiment of the present invention, the fastening
unit comprises a fastening block and a fastening adhesive
formed on the fastening block to bond the fastening block on
the side board.

In one embodiment of the present invention, the fastening
unit comprises a fastening block and an engagement piece
extended from the fastening block, and the side board is
formed with an engagement hole in which the engagement
piece is engaged.

In one embodiment of the present invention, the engage-
ment piece is a pillar.

In one embodiment of the present invention, the liquid
crystal display device further comprises a back plate inte-
grated with the side board.

The above-mentioned content of the present invention can
be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings:

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of a traditional liquid crystal
display device;

FIG. 2 is a schematic view of a liquid crystal display
device according to a first embodiment of the present
invention;
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FIG. 3 is a schematic view of a fastening unit of FIG. 2;

FIG. 4 is a schematic view of a liquid crystal display
device according to a second embodiment of the present
invention;

FIG. 5 is a schematic view of a liquid crystal display
device according to a third embodiment of the present
invention;

FIG. 6a is a schematic view of a fastening unit of FIG. 5;
and

FIG. 654 is a schematic view of another fastening unit of
FIG. 5.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The structure and the technical means adopted by the
present invention to achieve the above and other objects can
be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings. Furthermore, directional terms described by
the present invention, such as upper, lower, front, back, left,
right, inner, outer, side, longitudinal/vertical, transverse/
horizontal, and etc., are only directions by referring to the
accompanying drawings, and thus the used directional terms
are used to describe and understand the present invention,
but the present invention is not limited thereto.

Referring to FIG. 2, a liquid crystal display device 2
according to a first embodiment of the present invention is
illustrated, wherein the liquid crystal display device com-
prises a liquid crystal panel 21, a side board 22, a back plate
23, a backlight assembly 24, a plastic housing 25, a front
frame 26 and a fastening unit 27.

In the embodiment, the side board 22 surrounds the liquid
crystal panel 21, the back plate 23 is integrated with the side
board 22. The backlight assembly 24 is a side-light type
backlight assembly comprising a light guide plate 241, a
light source 242 and an optical film assembly 243, wherein
the light guide plate 241 is installed on the back plate 23, and
the light source 242 is installed on the side board 22 and
beside the light guide plate 241. Certainly, in the other
embodiment, there are more than two light sources 242
installed on two sides, three sides or four sides of the light
guide plate 241, but the present invention is not limited
thereto. The backlight assembly 24, the back plate 23 and the
side board 22 commonly construct a backlight module.

The plastic housing 25 comprises a body portion 251 and
an extension portion 252 extended inward from the body
portion 251, wherein the body portion 251 is formed with a
fastening hole 253, the extension portion 252 is formed with
a positioned groove 254, and the side board 22 is extended
into the positioned groove 254 and abuts against the body
portion 251. The liquid crystal panel 21 abuts against the
extension portion 252, the front frame 26 is installed outside
the side board 22 and under the body portion 251 of the
plastic housing 25.

Referring to FIGS. 2 and 3, the fastening unit 27 com-
prises: a fastening block 271 embedded in the fastening hole
253 of the plastic housing 25, and a fastening adhesive 272
formed on the fastening block 271 to bond the fastening
block 271 on the side board 22, so as to fix the plastic
housing 25 on the side board 22. It should be described that,
in the embodiment, one fastening unit 27 is used to embed
in one fastening hole 253, but, in other embodiment, it can
install two or more than two fastening units 27 and fastening
holes 253 to strengthen the overall stability. However, the
present invention is not limited thereto.

10

15

20

25

30

35

40

45

50

55

60

65

4

Referring to FIG. 2 again, according to the present
embodiment, the plastic housing 25 of the liquid crystal
display device 2 is formed with the fastening hole 253 in
which the fastening block 271 is embedded, the fastening
block 271 is bonded on the side board 22 to combine the
plastic housing 25 with the side board 22 tightly. Thus, the
assembly convenience can be increased, and the engagement
relationship between components of the module also can be
strengthened, so as to increase the structural strength of the
module.

Referring to FIG. 4, a liquid crystal display device accord-
ing to a second embodiment of the present invention is
illustrated and similar to the first embodiment, so that the
second embodiment uses similar terms or numerals of the
first embodiment. As shown, the difference of the second
embodiment is that the liquid crystal display device 2
comprises: a liquid crystal panel 21, a side board 22, a back
plate 23, a backlight assembly 24, a plastic housing 25, a
front frame 26 and a fastening unit 27.

The side board 22 surrounds the liquid crystal panel 21
and abuts against the liquid crystal panel 21, the plastic
housing 25 is formed with a positioned groove 254, the side
board 22 is extended into the positioned groove 254, the
front frame 26 surrounds the side board 22 and the plastic
housing 25, and the front frame 26 is formed with a fastening
hole 261 on the same side of the side board 22 and the plastic
frame 25.

The fastening unit 27 comprises: a fastening block 271
embedded in the fastening hole 261 of the front frame 26,
and a fastening adhesive 272 formed on the fastening block
271 to bond the fastening block 271 on the side board 22, so
as to fix the front frame 26 on the side board 22.

According to the present embodiment, the fastening block
271 is embedded in the fastening hole 261 and bonded on the
side board 22 to combine the front frame 26 with the side
board 22 tightly. Thus, the assembly convenience can be
increased, and the engagement relationship between com-
ponents of the module also can be strengthened, so as to
increase the structural strength of the module. In the present
embodiment, the front frame 26 surrounds the side board 22
and the plastic frame 25 to increase the connection of the
module assembly.

Referring to FIG. 5, a liquid crystal display device accord-
ing to a third embodiment of the present invention is
illustrated and similar to the second embodiment, so that the
third embodiment uses similar terms or numerals of the first
embodiment. As shown, the difference of the second
embodiment is that the liquid crystal display device 2
comprises: a liquid crystal panel 21, a side board 22, a back
plate 23, a backlight assembly 24, a plastic housing 25, a
front frame 26 and a fastening unit 27.

The fastening unit 27 comprises: a fastening block 271
embedded in the fastening hole 261 of the front frame 26,
and an engagement piece 273 extended from the fastening
block 271, while the side board 22 is formed with an
engagement hole 221 in which the engagement piece 273 is
engaged, so as to combine the front frame 26 with the side
board 22.

Referring to FIGS. 5 and 6A, the engagement piece 271
is a circular pillar/column for engaging into the circular
engagement hole 221. Certainly, as shown in FIG. 6A, the
engagement piece 271 is also a rectangular pillar for engag-
ing into the rectangular engagement hole 221. Additionally,
in the first embodiment of the present invention, the liquid
crystal display device 2 also can use the engagement con-
nection of the engagement piece 273 and the engagement
hole 221, but the present invention is not limited thereto.
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According to the present embodiment, the fastening block
271 is embedded in the fastening hole 261 and engaged into
the circular engagement hole 221, so as to combine the front
frame 26 with the side board 22 tightly. Thus, the assembly
convenience can be increased, and the engagement relation-
ship between components of the module also can be
strengthened, so as to increase the structural strength of the
module. In the present embodiment,, the engagement con-
nection of the engagement piece 273 and the engagement
hole 221 can replace the adhesive connection to strengthen
the assembly stability of the module.

The present invention has been described with a preferred
embodiment thereof and it is understood that many changes
and modifications to the described embodiment can be
carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.

What is claimed is:

1. A liquid crystal display device, comprising:

a liquid crystal panel;

a side board surrounding the liquid crystal panel;

a plastic housing comprising a body portion and an
extension portion extended inward from the body por-
tion, wherein the body portion is formed with at least
one fastening hole, the extension portion is formed with
a positioned groove, and the side board is extended into
the positioned groove and abuts against the body por-
tion;

a front frame installed outside the side board and below
the body portion of the plastic housing;

at least one fastening unit embedded in the fastening hole
of the plastic housing and fixed on the side board, so as
to fix the plastic housing on the side board, wherein the
fastening unit comprises a fastening block and an
engagement piece extended from the fastening block,
and the side board is formed with an engagement hole
in which the engagement piece is engaged; and

a back plate integrated with the side board.

2. The liquid crystal display device according to claim 1,

wherein the engagement piece is a pillar.

3. A liquid crystal display device, comprising:

a liquid crystal panel;

a side board surrounding the liquid crystal panel;

a plastic housing comprising a body portion and an
extension portion extended inward from the body por-
tion, wherein the body portion is formed with at least
one fastening hole, the extension portion is formed with
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a positioned groove, and the side board is extended into
the positioned groove and abuts against the body por-
tion;

a front frame installed outside the side board and below
the body portion of the plastic housing; and

at least one fastening unit embedded in the fastening hole
of the plastic housing and fixed on the side board, so as
to fix the plastic housing on the side board.

4. The liquid crystal display device according to claim 3,
wherein the fastening unit comprises a fastening block and
a fastening adhesive formed on the fastening block to bond
the fastening block on the side board.

5. The liquid crystal display device according to claim 3,
wherein the fastening unit comprises a fastening block and
an engagement piece extended from the fastening block, and
the side board is formed with an engagement hole in which
the engagement piece is engaged.

6. The liquid crystal display device according to claim 5,
wherein the engagement piece is a pillar.

7. The liquid crystal display device according to claim 3,
wherein the back plate is integrated with the side board.

8. A liquid crystal display device, comprising:

a liquid crystal panel;

a side board surrounding the liquid crystal panel ;

a plastic housing formed with a positioned groove, the
side board extended into the positioned groove;

a front frame installed outside the side board and the
plastic housing, wherein the front frame is formed with
at least one fastening hole; and

at least one fastening unit embedded in the fastening hole
of the front frame and fixed on the side board, so as to
fix the front frame on the side board.

9. The liquid crystal display device according to claim 8,
wherein the fastening unit comprises a fastening block and
a fastening adhesive formed on the fastening block to bond
the fastening block on the side board.

10. The liquid crystal display device according to claim 8,
wherein the fastening unit comprises a fastening block and
an engagement piece extended from the fastening block, and
the side board is formed with an engagement hole in which
the engagement piece is engaged.

11. The liquid crystal display device according to claim
10, wherein the engagement piece is a pillar.

12. The liquid crystal display device according to claim 8,
wherein the liquid crystal display device further comprises
a back plate integrated with the side board.
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